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Abstract of CN 1373522 (A) 

A LED with substrate coated with reflecting metal film Is prepared through growing LED structure on 
temporary substrate, adhering It onto a said permanent substrate with reflecting layer, and removing 
said temporary substrate. It has the Intensified brightness. 
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1. -#^7t~^t^wfim:^yi, ]^u'^^.im^±mmm^m^ 

mm LEDa#; 

ikM.S*rM^^-^MifWM. LED ^#if!te^i^7X^14St&±; 

(0 5i^i!j!teW7x^tt*ifefiti LED mm^-mmmn'mmj^wm 

(D) $iJ^¥ffiM LED m, ^m^^^ytiK'mWL', 

(E) ^E^MM LED m.wmmMmi^^mo 
^mnmsi) . wtt.^ (caAs) . (sio . ^^.ig (A1203) . 

m^(GaP). m^ii(BN). M4t^(AlN)Sfe. 

nr#^ LED ^MM, LED g^M^^i'^ |i|-¥M ; m^^Mm 

^^UmmmUn). ^(Sn). ^(Al)> ife(Au). ^(Pt). #(Zn). 
(Ag). l^(Ti). fS(Pb). ^i^(AuBe)> ^^(AuGe). ^(Ni). W(PbSn) 
^^l$(AuZn)^Mo 

GaAs^ InPo 

^.-^mmik 1 mm'^it-mmuTtn^, ^4^1^ led ^i^rt 

T.^p^^iM^ 1 ^i^flfi:^:7fc-)^t6«i«:5-^, led 

±MMM (upper cladding layer) (active layer) /TMM 



M (lower cladding layer) (Double hetero structure):^ 
-^^M^t^ (Single hetero structure) :g:7tE> Ri^&i^^ (nomo 
structure) Rj^Ko 

9.iiamm^ 1 mm^^=-m'^mm^m, led 

W-^^lJf^±M (etching stop layer), i^i4^lJi?±M^^ 1^ LED 

10. taumm^ 9 Brmmn^r^^^mmi:^. ^^^$^mm±m 

mm^m^^^^mmmm, ^ pIj^ Al,Ga,-.As, x>0. 2 m In,Ga.xP. 
0.55>x>0.45o 

11 ^B>^^ij^^ 1 ^m:^yt-mmmij'^> ^^^^^mmm, 

12. ^mm^ 1 ^mRjftr.m'immifm, n't^^^^mmm 
(±mm^m)w^^^ led mm9^f^7%^^^^±., ^ji^-^^, 
:|^B^5fe^^K) led m^m^±mmm(^mmm)^m^m^f- 

13. :^ipWJ1^* 12 Bff3*e<J^^:::M6^^'J3t:^v£. led ^ 

S>T-S6]!jPfE;0M^S>i-)(t (wafer pair)|El^?&1'ifM^-^c 

14. ^mm^ 12 ^3^6«j:g7t-m^fi<j«;^?*. ^4^i^^j:6^± 

15. mm^^ 12 ^ti^ii^S6<J 

16. -mm^mmmmmmmRytiim'^, m^t-u 



-^isMM, ^^Mmmm^^mmM, led mm 
!te^i^7icxtts^±, ^mm^^m^^^^ led ^jft^Rytx^m^ 
zm-, 

(Si) . ^it^ (GaAs) . mit^ (SiC) . ftifc^ (A1203) > i^ifc^ (GaP) . 

(In). ^(Sn). ^(Al). ^(Au)^ l6(Pt)> ^(Zn). ^(Ag). |t(Ti). 
fS(Pb). ^i^(AuBe), ^^(AuGe). ll(Ni). (PbSn) (AuZn) 

n^m^^m^mm^±mmmi^^ led mmmmm 
21. tammt. 16 m^^mmmmmm7%^^m^^Rjft 

±UWM {upper cladding layer) /rs^ttM (active layer) /TKM 
M (lower cladding layer) 6*J)5l^M^t^ (Double hetero structure):^ 
^K. (Single hetero structure) Ri^Mi^^inom 

structure) :^^Eo 



lit m ^ 



^, n]^m±mmmmu^7txmm^^=.m^, m led 
f^^'f-m^^mw.B, led ^^'^^^^m-'^Wyt^^M.m^ 

led m.mm 

MH^^^ym 5008718 5233204 -t4'fi^MfcH-#^^3tWM 

(transparent window layer) ^t^6<J^^z:^t^, 
efe##^:^3fc-m-t 6«I %J^WS^JS (crowding effect) ^if A^Tt 

^^h, Hffl^fiJ^ 5237581 ^^Pm 4570172 •%Jifcb-#:^W#^# 
^ M It M (multilayer reflector) , BP ^ M R ^ ^ 1 M DBR 

(Distributed Bragg Reflector) ^t^6<]:^^z::^^, it^^^^r.m^'pJ 

m 1 mm^^^r^mmmmm, ^^ytumw loo ^-^-^^w 

Sfei02. -?^^:&^^#»fei02TO6«)m-K>:$I^MMioi. 

f^^^^Wmm 102 ±fi<)7t/^^lx 103> 103 ±6^m 

io6o jifc#^t^flti:^3tz:;i^t, m^m'f^mmm^m, 

;^±lx 103 RldfepE^^nE^M^, ^;5-i^SGaAs*fel02±, H 

itk, ^i^^E 103 mm^mni^mj^immitmmm 102 
tifeEse, BPprB^^^-^'^^i^m^^-i^T«*^^s«^ 102 ±, ^ 

M5«tt.^6^ig^^ 1.43eV, ^s-f-nijgytmm, X-|gt6^3fe^#^[R] 



Hffl^^y^ 5008718 5233204 ^Uttl^JtSMfi^^*^. l^ii 

jP7fe)^m5t-3i5Wiiiflti*, m 2 m^, 200 mmii^ 

^^MM 204 ^-^^ S 1 ^mmR^r^m^ 100 ±, ^^MtM 204 
m^m^m^t GaP, GaAsP AlGaAs m^Bi^^ AlGalnP fi^j 

$l^:t:)t-^t6^a7fe^M. fiJiS^liM. S^^iSW^ 204 m 
klGalnP ytr^^^M±Mm^^^J^^M(hetero junction), BFf!M^ 
Wfg^^ ( A Ec5p] A Ev) Mlt#^7fe-^^ WJil^ «E V,{|i^ 

M^HB^^Ijm 5237581 -^SJM 4570172 ■§-^>ff$ldB6^ 

300, jit#^i^^^ ffl 3, m 3 

#SiK302. -^^:&^^^»i6fe302±fl<jT^MMSifM305. 

^ T^H^ifM 305 ±6<]^?==4E 303. -mmytr^K 303 Jh6<]± 

^mmmm 304. --mj^^±^Bmmm 304 ±6^m-^$i^M%^ 

306, ^-^^^^#^S;K302 W®fKiB-iJ:M^ifeli*m30i, ^Eitt:!^ 
^qfe;it^, T^M)iS*f^ 305 90% 

^6<J^Jllgffi(hetero junction), ^^^^^#t^^M(AEc^P AEv)6<J^ 
±i^llffl^^'J^ 5237581 Rf^ 4570172 "t+Jitilfi^ DBR 

^\Mmmu-:^mytU dbr ^^^siflil±:;^^M, {iJi DBR RMmM 

(^a3 4'a^D2. D3. D4), ^SM^WPS, gjlk^Xir^ ^"^^^ 



m^m^ 5376580 -f tM-^«frelit&*W:^7t-^t, ^^^1^ 
mit^m^'^mmmmn^m^, (confinement 
layer/Active layer/Confinement layer) ^-K:, 

W^^^m^^o ±i^||ffl^^J^ 5376580 -^iltbfi<IitBJ«^^GaP, nj^i 
GaP m^ik^Bn, R GaP S LED fi^J^^A^^^fePJ^ 

M_ai^ GaP ^^igB^sfe, ^^i^?aT^BtfH]ia^f**\ 

M(^'il600-700'*C, fftfi]-/hBty;l±), LED 6^ pn ^ffi^lt jt^^ 
St^fi<j:^7t-mt, ^tj^^^AuZn o^AuBe (ife^sg^t^) 0<3^1^|t^ 

7t-^t&<]:^3feEpr^ftM#^^7tlK^I^. ^J^, ±MM (upper 
cladding layer) /^ttM (active layer) /TKSM (lower cladding 
layer) a<J^#M^i|4l (Double hetero structure) #-^J^^I^ 
(Single hetero structure) :^:)tE^±|lM^*^ (Homo structure) ^t^tE. 

iim, %±J^^ LED ^pM^^^ 

^tiki&*f^jifi<jarBi^f^7mi4SfeJL)it LED ^TtEj^WHttts 

:fe(gp LED ^m^^^i^7tXi^mU±; LED m#fi<lWH^'l4»^ 

imWMBmit^mMmm; led :t7tIE±^^Mi:$I^M% 



m 4A mm 4d ^:^m^ led ^#^jteM^w^iiM*r^Ji9<i7ic>x 

m 5 ^*m0J-:ft#»J&^ LED il#fitJtlJffi^l^So 

m 6 :Jtj*:tHjfi«} LED ^#i!fjtes^w^Ji^MM^fi<j7x>xtt«*fefi^ 
mmmo 

100 200 

101 201 m-mm^i^^m 
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306 ^-mmmnA^m 

41 LED 
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42 ^Bt14Sfe 

43 ^mm^m 

44 7X^14*^ 
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522 ^14^ 
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524 ^^^^^ 

525 m}m±m 
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53 GaAs 

61 ?»iJfe7lcAtt«fe 

62 mmiED^}^ 

64 T;4c. ^^mmmm 

65 gA3'^:aM^T^^a 

66 *^:E:>^-X^± GaAs ^i^^mim n 

7 

71 

72 ^il^±M 

73 ^Uliltt 

74 Z^}iM 

75 :&S>T- 
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^nm%^ LED ^^^mum=p-mm^muB> nm led mm 
^m^mm^m^^^, led m^mm^^m^^m^m^^ 
m led ^jf¥mii^m7t^^mui^mmm^^'i'm 

(A) 3^#-WB!ri4»=fe 42, m^f-i^m^mu 42 led m 

E41, Kil?^^LED^#; 

(B) 3^#-77C^ttS^ 44. Ti^7X^14Sfe 44 ^±^MHIifM 43, 

^im^mmm 43 f^^-^Mi^wM, i^i^ led ^^^w^ i^7icAi4 

Sife 44 ±; 

(0 )i^WBti4s^ 42 immmm^it^mmi^m; 

(D) fj^tiiWMLEDm#, ^**fe^^7lcA14afe44; 

(E) :&™MLED^#±J]^^i:^^MM41U 412o 

$B^ffi^Mifjli!iM«LED^te4^, Br)|^^Mi!ilteM43f^ 

MJa, T^^H^TttS^^ 41 Jii^ i GaAs ^ InP ; T^7lc^ttS^ 44 
g?i(Si). 5$>Hs^(GaAs)> ^^^(SiC). (A1203) . m 

ii[(GaP). Mtt.iS(BN). nit^(Mn)mn'^'^m^mu, im^^m 
^^m)&mm(in). m(sn). ^m. mau). m?t). ^(zn). m 

(Ag) . tfc (Ti) . a ^ (Ft) > m (Pb) . (PbSn) . (AuBe) . ±^ (AuZn) . 
^^(Au-Ge), ^(Ni) : ^^^Jff!JJiiM7X^)R«.7K^ ^^^^ ; LED 
p/n ^ffilK n/p ^M. LED ^^^E^S^^fSlWi^^lJif ±M 
(etching stop layer) 525, f$#*^PTW^*lt, i^MiJf?±M6^t^^4 
±^^ifL«^iA^lJ?S6<jMM-^WB^ttS^6<)*?r3|4;f ^ ALGa.,As, 
x>0. 2 ^ In,Ga,..P, 0. 55>X>0. 45o 



l^i^7XXftSfe 44 fi<]|{^^MIg, M;5liiH2S04: H202: H20 ^ 90-100 

-m^^^ymmi^^ lo ^it, i^i<i^*^^7ic^i4»^fe 44 ±m^m 
Uiit^mmmmm^mm^m 430 s*aBj6<]-:i:#^^j4', ^ led 

(2) T LED imm^mj^^, ^m^^ led ia^^My^i^^jt?^; 

(3) mmmT^^ led 43 &^j^B^Bii7ic^tts 

^44TxK^ ^nsKJiffl^atriiSte, MBi^#iiSfitJ^IIA^:ft, ^led 

43 mmmU 44 I^Cg^^:^^. it#^S 4Ao 

(4) )|tg^^^4'W LED^# 4K 42 ^m^MmM 43 a<jS^B[i 
7lcAtt«^44ja^T«i^a, iajg^300-450-CH^fgJ^ 10-20 #S 
^M, it#lH®4B, 

(5) )i#^^^sM6<jijj»A^iijeti#^ (LED m^^m±mm^m 43 
?ifBii7m'i4stfe 44) immmmmit^mim nh4oh: H202 *i^WB^tt 

GaAsS|g42, Tt#^@4Co 

(6) ^^ii«^|flje<]ft^l5^&i^^ijLEDm#S^! iPUjlHCl: H3P04 
t4 ^IJ M p- M (AlO. 7GaO. 3) 0. 5InO. 5P M S M n- M (MO. 7 Ga 
0.3 )0.5In0.5Pfi<lMaM» JttlB^^S 4Do 

(7) $!l^ai^ffi45K41K 412; &P?^^p-M(A10.7Ga0.3)0.5In0.5P 

^ n-M(Aio.7Gao.3)o.5ino.5P ^mmmM^^, ^mmm^M± 
mmmm'fmm^ led 

m 5 LED m^mm^^m. ^ led 

^SW: 52 21- GaAs 53, GaAs 53 -^U^ n M> P 



mmm^iSl)^ GaAs i^ETfeS 52 -g— J?S>^ 0.1-0. Sum 6^ 

(A10.7Ga0.3)0.5In0.5P ±Sil^(upper cladding layer) 521 > —Jig 
0.2-1 urn fi<J*#^M[i M] 522. -ff^g 0. 2-1 u m 6<] 

(A10.7Ga0.3)0.5In0.5P TMM (lower cladding layer) 523. -jf;^ 
0. 01-2 u m a<J (AlO. 7GaO. 3)0. 5In0. 5P ^MM (Contact layer) 524 > — ^ 
^ 0. 01-0. lumtfy InGaP i^^!H?±M (etching stop layer) 525. ^ GaAs 
»M(buffer layer)526o LED ^^tE 52 ^ p/i/n ^1^, 3iJ^RT-l^^ 
n/i/p^l^, lnGaPmmMW±m, ^l[[^PTffl AlGaAs li^^-^o 

m 6 ;^*^0jfitj LED mm^m^^±mRMmm^7tx^mm^ 
m^m. St, 5fe?steAi4SM6i; mLEDM62; immm-^^ 

S 65; *|^S>t)ff (wafer pair)±a<3 GaAs m^m^^miR^ P^ n 
%^?^^g^:Sl^to^lJ^¥ffiM LED ^# 66, 

;i:7. :^^#5!^M7K ^Mj^±M72. ;E^il^73> ^T^^tj^d" 74. 

75. :&S^T^76. jtbrami^W (wafer bonding) ^:i:^iyffl^:i:4^^^ 

(wafer pair) M^'^'^-feo *^Bj^:i:6<J#^^!^:^^IR!tl^^ 

m GaAs)^^f^5trfDW^fe6^«^(^P GaP), ^^^W^M^ItMS^^ 

(2) :$::g0jm:&^&MT(^1] 300-450°C)iatTB^S. ^Ui^ 5 M 20 ^ 
It, llfci&!te^#, Xirii5feLED6<Jpn^ffi^D|Hl>F:^. X«fKi&T^^W 

(3) *:^Hj^^$ffia«iifM3i^:i, ^ms^^a 7, ^tfomm^w 



m^m-mmmm^mB:bm^M9^^ led #p°p (ip led m^^^t^^ 
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